The mode-conversion loss in the matching between the gaussian beam emanated from the gyrotron and the hybrid mode in the circular corrugated waveguide with the diameter of 2a is discussed. By numerical calculation, it is found that the loss considerably increases and optimum waist size w0 changes when TEM00 mode with the wavelength A is injected with offset or tilt. By fitting numerical data to the polynomial function, it becomes evident that the scaling formulas of the losses for the off-axis shift rd and for the tilt angle 0 are derived to be 2.3(ra/a) 2 -2.2(rd/a) 4 and 3.9(a0/A) ~ , 5.6(a0/A) 4 for Red wo/a=0.643, respectively. To keep the mode-conversion loss <1% for the frequency of 168 Gtiz and 2a=88.9 mm, tilting angle and offset should be less than 0.1 degrees and 2.9 mm, respectively.
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Introduction
Recently, there has been an interest in electron cyclotron heating (ECH) of high temperature plasmas by high-power millimeter waves. To transmit efficiently the millimeter wave from a gyrotron, it is necessary to suppress a mode-conversion caused by offset and tilt in alignment of transmission system. Since the HEll mode in the circular corrugated (CC) waveguide has advantages of low transmission loss [1] , linear polarization and axisymmetry, the HEll mode has been adopted as highly reliable transmission mode of millimeter waves [2, 3, 4] . The mode-conversion loss to the HE21 and TEol modes for H-plane (or HE21 and TM02 modes for E-plane) [5] at the junction of the CC-waveguide with tilt 0 is given by 2.2(a0/A) 2, where 2a is the waveguide diameter and A is the wavelength in free space. For instance, in the HEll mode transmission with the frequency of w/2~r=170 GHz by means of the CC-waveguide with 2a = 88.9 ram, waveguide tilting of 3 mrad gives the total mode-conversion loss of 2%. As for an axial offset between waveguides rd, the modeconversion loss for the HE21 and TErn modes for H-plane (or HE21 and TM02 modes for E-plane) [5] is written by 1.1(rd/a) 2. The total loss for rd/a "~ 0.02 is as small as 0.8%.
Experimental [3, 4] and theoretical [6, 7] studies on the coupling between a gaussian beam TEM00 from a gyrotron with a Vlasov converter and a hybrid mode HEll in the CC-wavegnide have been carried out. The results indicate that 98 % power of a incident beam can be coupled to the tIE11 mode and that a part of remaining power propagates as an higher mode of HE12 in the waveguide and the other spills outside the waveguide. When a gaussian beam is injected to the CC-waveguide, offset and tilt as well as waist parameters affect strongly the coupling efficiency. By using the mode matching method, we analyze the effect of offset and tilt on the coupling efficiencies between a gaussian beam and hybrid modes.
